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SECOND ANNUAL

POULTRY FIELD DAY
OCTOBER 1, 1970

10:00 a.m. Coffee—^Poultry Research Center
Registration and Luncheon Tickets available
10:30

Tours of Poultry Research Center

11:30

Lunch—Medary Commons
Free time to visit the SDSU Museum and Memorial Art Center

PROGRAM—MEMORIAL ART CENTER

Presiding: Dr. C. W. Carlson, Professor of Animal
Science, Leader, Poultry Research and Extension

12:45 p.m. Registration continued

1:00

A Comparison of SlatFloor, Litter Floorand Cages for Egg
Production—P. E. Plumart

1:20

Using Corn, Wheat, Milo, or Triticale for Egg Production—
E. Guenthner

1:40

Computing Least Cost Diets—D. Arshem

2:00

Salmonella and E. Coli Control—T. E. Lucas, D.V.M.

2:20

How a Mold Toxin Effects Egg Production—H. Choudhury

2:40

Can Selenium Increase Egg Production.?—R. Arnold
Poultry Research and Extension Section
Department of Animal Science
Agricultural Experiment Station
South Dakota State University
Brookings, South Dakota 57006
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A.S. Series 70-1

Poultry Section
A COMPARISON OF SLAT FLOORS, LITTER FLOORS AND
CAGES FOR LAYING HENS

P. E. Plumart^, R. D. Muller^ and C. W. Carlson^
Commercial hybrid pullets were distributed in 3 different buildings at
20 weeks of age and fed similar diets.

Twelve slat floor pens in a building

referred to as the environment house and 2 litter floor pens in a building

referred to as the brooder house each received 140 pullets (1 bird/sq. ft.)Six pullets were placed in each of 32 cages in a cage layer house.
From 23-26 and 27-30 weeks of age, the following percent hen-day egg

production was attained:

environment house (slat floors), 45.12, 56.95;

brooder house, 60.53, 75.71; and cage house, 47.83, 73.42.
From 35-38 and 39-42 weeks of age, the following production was attained:

environment house (slat floors), 51.36, 48.44; environment house (litter floors),

65.00, 63.45; brooder house, 78.26, 74.36; and cage house, 69.94, 71.76.

The

difference between production on litter and slat floors (15%) was found to be

very highly significant.

Since the diets used gave satisfactory production

for the caged layers, the differences between slat and litter floors were not

caused by inadequate nutrition.

Because of these differences, the slat floors

were removed from 6 of the 12 pens in the environment house.

^Assistant Professor and Extension Poultryman
2

Former Graduate Assistant

Professor and Leader, Poultry Research and Extension

-

1

-

In the environment house one chamber of 4 pens was maintained by a furnace-

air conditioner at 60° F., while two other chambers were thermostatically
controlled at 45 and 55 degrees F. by ventilation fans.

It may be noted in

Table 1 that lower egg production occurred in the coldest chamber.

TABLE 1.

HEN-DAY EGG PRODUCTION

Experiment 2A.

Experiment 2B.

AGE (wks.) 23-26

AGE (wks.)

27-30

39-42

35-38

ENVIRONMENT HOUSE

ENVIRONMENT HOUSE

%
46.76

%
59.81

%

%

60° F.

60° F.

59.75

57.86

55° F.

44.66

57.38

55° F.

61.27

58.05

45° F.

43.94

53.67

45° F.

53.53

51.92

Slat Floor

51.36

48.44

Litter Floor

65.00

63.45

58.18

55.94

Mean

45.12

56.95

Mean

BROODER HOUSE
Mean

60.53

BROODER HOUSE

75.71

Mean

CAGE HOUSE
Mean

47.83

78.26

74.36

CAGE HOUSE

73.42

Mean

-

2

-

69.94

71.76
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USING CORN, WHEAT, MILO OR TRITICALE
FOR EGG PRODUCTION

E. Guenthner^
Triticale is a cereal hybrid of wheat and rye.

Laying diets based on

triticale, com, wheat or milo each were fed to 8 groups of 96 SCWL hens

in cages.

Two diets were foirmulated from each grain to contain 12.0 and

15.4% crude protein.
grains.

The diets were designed to make maximum use of the

The only protein in the 12.0% triticale and wheat diets was that

contained in the grain.

Soybean meal was used to balance the other diets.

Methionine and lysine were added to provide a minimum of 0.52% methionine

plus cystine, and 0.50% lysine.
from 2900 to 2950 Gal. per kg.

The metabolizable energy of the diets ranged
Egg production comparisons were based on

the averages of 3 weeks preceeding the 9 week test period and the final
3 weeks.

Egg production at the beginning of the test, averaged 73 to 77% for
the 8 groups of hens.
to 80%.

At the end of the test, production ranged from 61

The kind of grain and the level of protein in the diet influenced

egg production.

In the 15.4% protein series, egg production increased 4 to 5% with
corn, milo and wheat diets, and decreased 5% with triticale.

In the 12.0%

protein series, production decreased 13, 10, and 7% respectively with triticale,
wheat and milo; and increased 4% with corn.
2.6 to 3.0 and reflected production rates.

^Instructor

-

3 -

Feed conversion ranged from

Egg size increased more with both corn diets and the 15.4% protein wheat
and milo diets than with the other feeds.

Egg shell thickness decreased

with all treatments, but with no significant differences.

The highest Haugh

unit values (internal egg quality) were associated with the milo diets; the
lowest with com; and intermediate values with triticale.

Losses in body weight, up to 100 grams, were recorded with both triticale
diets and the 12.0% protein wheat diets; slight to normal gains were found
with the other treatments.

Death losses, 3 to 4%, were highest with the

milo diets, and from 0 to 1% on other diets.

The hens performed equally well on the 15.4 and 12.0% protein com diets.
The 12.0% protein triticale, wheat, and milo diets did not support egg

production comparable to com, indicating that there may have been other
nutritional imbalances or deficiencies.

-

4 -
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COMPUTING LEAST COST DIETS

D. J. Arshem^
Computing least cost diets with the aid of the computer and linear

programming techniques is a widely accepted and an efficient means of reducing
feed costs in the livestock and poultry industry.

A system of this type

for use in the field has been developed at State University.

The savings of only a few cents per ton justifies the investment in
some means of computerized feed formulation service where large tonnage
is handled.

The small feed manufacturer and independent producer generally

may not be able to justify subscription to such a service.

The situation

is similar with the University where the use of least cost feed formulation

is needed only for a limited number of research diets and classroom experience
for students.

However, a system was built utilizing existing programs from

IBM in an effort to fill this need at the University.

The library of feed ingredients and their nutrient composition was built
from the Joint US-Canadian Tables of Feed Composition, published by the National
Research Council.

This library system, though not as sophisticated as some

commercially available systems, provides the user with a complete anlaysis
of a computed diet.

A study was conducted to compare least cost diets with the standard
University com-soy diet at 3 month intervals over the past year.

There

would have been a savings of $3.66 to $5.34 per ton with the least cost diets
which represents a reduction of nearly 1 cent per dozen eggs produced.

This

means a savings of $135 to $205 per month for 10,000 birds at 70% production.

^NDEA Graduate Research Fellow
-

5

-

COMPOSITION OF LEAST COST DIETS AND ANALYSIS OF POTENTIAL SAVINGS
SDSU

Least Cost Diets

Standard

Aug.

Nov.

Feb.

May

Aug.

Diet

1969

1969

1970

1970

1970

(%)

(%)

(%)

(%)

(%)

(%)

71.45

32.24

58.60

64.77

37.88

59.22

33.44

6.86

6.32

1.28

5.33

19.19

17.65

18.87

Corn

Mile

Wheat

22.88
22.60

Barley
Ground Oats

15.62

Soybean Meal (47)
Soybean Meal (44)

14.00

9.84

Alfalfa Meal (17)

2.00

0.87
5.00
0.13

15.75

Meat and Bone Meal

5.00

Dicalcium Phosphate
Limes tone

1.50
5.00

5.44

Salt

0.50

0.50

Vit Premix

0.50

0.50

0.50

0.50

MHA

0.50

Cost of Least Cost Diet

2.46
0.91

2.00

2.00

2.00

1.05

1.03

1.05

5.66

5.67

0.50

0.50

5.68
0.50

5.67
0.50

0.50

0.50

0.40

$-50.65

$ 50.23

$ 52.99

$ 51.96

$ 53.88

56.09

53.99

57.40

56.98

57.93

Comparable Cost of
Standard Diet

Savings in Favor of Least
Cost Ration

Dollars/Ton
Cents/Dozen

5.34

3.66

4.41

1.134

0.778

0.938

5.02
1.066

4.05
0.860

(4.25 lbs/Dozen)

$/month for 10,000
Birds @ 70% production

204.00

-

6

139.00

-

169.00

192.00

155.00
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SALMONELLA AND E.

COLI CONTROL

Thomas E. Lucas, D.V.M.^
Salmonella and

coli infections in chickens and turkeys are matters

of increasing concern to the poultry industry.

coli are a large group of enteric bacteria which are part of the
normal flora of all species of animals, man and their environment.

A few

of these organisms can be primary pathogens in poultry but usually are con
sidered to be opportunists and cause infection when stresses of many types
cause a lower resistance in the birds.

coli has been implicated as either the primary or secondary cause
of the following diseases of poultry:

1.
2.
3.
4.
5.
6.
7.

Colisepticemia (generalized infection of chickens and turkeys)
Omphalitis (naval infections)
Arthritis and synovitis (joint infections)
Panophthalmitis (eye infections)
Peritonitis (infections in the body cavity)
Salpingitis (infection of the oviduct)
Coligranuloma (timor-like infections)

8.

Airsacculitis (infection of the air sacs)

Salmonella are also enteric organisms but not part of the normal flora.

The organisms do not always cause clinical disease when present especially
in adult birds, but are potentially dangerous to young birds through infected

eggs and contamination of the environment.

Salmonella causes an enteritis and

a fatal septecemia in young chickens, poults, and goslings.
also cause infection in man.

These organisms

Poultry is the largest single reservoir of

Salmonella infections in humans.

^Assistant Professor of Veterinary Science

-

7

-

TRANSMISSION AND CONTROL

Control measures for both Salmonella and E. coli are similar because

the transmission of the agent is similar.
Some common means of transmission are:

1.

Egg transmission*

2.
3.

Ingestion of contaminated feed, water, litter, etc.
Inhalation of dust particles contaminated with these agents.

Control is arrived at by breaking these transmission cycles.

-

8 -
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HOW A MOLD TOXIN EFFECTS EGG PRODUCTION

H. Choudhury

1

9

and C. W. Carlson^

Some twenty years ago farmers in the State of South Dakota while,feeding
moldy soft com to cattle were curious to use the same feed to their chickens.
As per the findings of Indiana workers, a 30% level of molded com was recom
mended as a feasible inclusion in the layer diet.

Today, however, we hesitate

to recommend moldy corn because of the fact that problems like hemorrhagic

conditions of leg muscles, livers and kidneys and other evidences of toxicity
have been traceable to the use of molded feed stuffs.

The tragic losses

experienced by turkey growers of England in the early 60's were traced to
molded peanut meal, shown subsequently to contain aflatoxin, a most powerful
poision.

Since then many details of microbiology, chemistry and toxicology of
aflatoxin have been worked out.

In the work here discussed, a study was con

ducted with ochratoxin, a newly isolated toxin of the fungus Aspergillus

ochraceus, to determine its toxicity for laying pullets.
SCWL DeKalb 131 pullets were fed 0,1, 2 and 4 mg of ochratoxin per kilogram

of diet (1.2 and 4 parts per million) from fourteen weeks to one year of age.
Each diet was fed to two replicates of twenty-four pullets each.

With increasing levels of ochratoxin, the pullets became very emaciated.
The morbidity and mortality were considerably higher for all treated groups
compared to the controls.

Delayed sexual maturity and a lower rate of egg

production were observed in the 1 and 2 mg treated groups.

^Graduate Assistant
2

Professor and Leader, Poultry Research and Extension
-

9 -

With the 4 mg

level, most of the pullets that survived had not laid eggs through one year
of age.

In the latter part of the experiment, egg size was observed to be

reduced in proportion to the ochratoxin level fed.
poorer in a similar pattern.

Egg shell quality was

Ochratoxin reduced the hatchability and the

subsequent performance of hatched chicks through the first two weeks of their
life.

-
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CAN SELENIUM INCREASE EGG PRODUCTION?

R. L. Arnold^ and C. W. Carlson^
Selenium is a mineral element which is found as a natural substance in

soil, plants and animals.

Although it occurs in relatively small quantities

it has frequently been found in toxic amounts in some parts of South Dakota.
Recent studies have shown it to be essential and it is being regarded in
nutrition as a valuable trace element.

Other trace elements such

as copper and iodine have been shown to be beneficial in animal diets and
are routinely added to feeds.

In order to study what effects added selenium

would have in chicken diets we conducted the following experiment.

Day-old Leghorn chicks were placed in battery brooders and allowed free
access to water and experimental diets.
were used.

Three types of experimental diets

The first was a corn-soybean meal diet with selenium salts added

to supply selenium at 0, 2 (parts per million), 8 ppm and 8 ppm + 15 ppm
arsenic.

Arsenic at this level has previously been shown to overcome toxic

effects of high levels of selenium.

A second type of diet was based on isolated

soy protein and glucose with selenium added at 0, 2 ppm, 8 ppm and 8 ppm +
8 ppm arsenic.

The third type of diet was a torula yeast-glucose type with

selenium added as 0, 0.2 ppm, 2 ppm, 8 ppm and 8 ppm + 8 ppm arsenic.

The

chicks were maintained on the above levels of selenium throughout their

growing and laying periods with adjustments in formulation to meet protein,
energy and calcium changes as needed.

Pullets were placed in cages at eight

weeks of age and maintained in cages for the entire laying period.
^Graduate Student
2

Professor and Leader, Poultry Research and Extension
-

11 -

Feed

consumption, egg production, mortality and body weight changes were recorded.
The results of the trial are presented in Table 1.

There was a tendency for selenium added at 2 ppm to lower mortality
in both the growing and laying periods.

Hen lay egg production was increased

by adding selenium at 2 ppm (a highly significant increase in the corn-

soybean meal diet).
added at 2 ppm.

However, egg size was slightly reduced with the selenium

Further work is needed to establish the most desirable level

of selenium to add to chicken diets.

-

12 -

TABLE 1.

EFFECTS OF SELENIUM ADDED TO CHICKEN DIETS DURING
GROWING AND LAYING PERIODS

Mortality

Treatment

- Wks.

Doz.

Size

(%)

duction

Eggs

(gms.)

Body Wt.

0-24

24-64

@ 4 Wks.

@ 20 Wks.

Wks.

(gms.)

(%)

(ks.)

Kg.
Feed/

Hen Day
Egg Pro

Body Wt.

Egg

Corn-soybean
259

1.48

3.6

17.8

61.2

2.69

55.6

As 1 + 2 ppm Se

265

1.44

1.8

15.6

69.6

2.19

54.1

As 1 + 8 ppm Se

249

1.48

1.8

46.7

58.0

2.90

53.6

As 3 + 8 ppm As

246

1.44

8.6

28.9

61.1

2.56

54.9

192

1.41

24.6

56.8

29.2

4.65

50.2

As 5 + 2 ppm Se

202

1.42

17.9

51.1

32.0

4.33

51.0

As 5 + 8 ppm Se

187

1.44

28.6

60.0

25.6

5.20

49.0

As 7 + 8 ppm As

191

1.44

25.0

57.1

24.5

5.05

49.5

194

1.39

29.8

25.7

24.8

7.00

50.4

As 9 + 0.2 ppm Se

189

1.39

25.4

23.3

20.4

7.87

50.4

As 9 + 2 ppm Se

186

1.39

25.0

20.0

23.6

7.60

49.0

As 9 + 8 ppm Se

179

1.34

37.3

8.6

18.9

8.83

48.3

As 12 + 8 ppm As

172

1.34

32.4

28.9

18.7

8.92

48.2

meal

Isolated

soy-glucose

Torula

yeast-glucose

-
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South Dakota State University
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A.S. Series 70-7

RACHITOGENIC ACTIVITY OF SOYBEAN PROTEIN

D. J. Arshem^ and C. W. Carlson^
Isolated soy protein diets have been shown to produce rickets in turkey
poults.

Studies were conducted to determine if this is a peculiarity of

isolated soy protein diets or if it is common to all forms of soybean protein.
Wrolstad White turkey poults were fed five different forms of soybean protein:

I) dehulled solvent extracted soybean meal; 2) fuII-fat or unextracted soybean
meal; 3) RP-IOO; 4) C-I Assay proteins [two isolated soy protein products];
5) Fibroprotein - a spun textured form of isolated soy protein.
Each protein source was fed in four different forms;

I) natural; 2)

ground to less than 250 microns; 3) autoclaved; 4) autoclaved and then ground.
All diets were prepared from purified ingredients and were calculated to have
the same energy and protein content.

The poults responded differently to each of the five forms of soy protein
tested.

Grinding the protein source to less than 250 microns resulted in

increased rachitogenic activity.

The poults fed C-I protein did not respond

to grinding since the particle size of the natural form was approximately

250 microns.

Autoclaving the protein depressed the rachitogenic activity

in all except the fibroprotein diets where a preparitory drying process may
have been sufficient to mask the autoclaving effects.

It appears that the autoclave process will counteract some of the adverse
effects of fine grinding.

^NDEA Graduate Research Fellow
2

Professor and Leader, Poultry Research and Extension

-
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SOIIE EFFECTS OF COPPER AND HIGH AND LOW PROTEIN

DIETS ON AORTIC RUPTURE AND GROWTH OF TURKEYS
E. Guenthner

1

and C. W.

Carlson

2

Previous work at this Station has indicated that feed costs of growing

turkeys may be reduced by using lower protein diets properly supplemented with
amino acids.

Aortic ruptures frequently cause high death losses, particularly

among the heavy type males.

Inelasticity of the arteries, resulting from

improper elastin formation, is considered a contributing cause to the ruptures.
Both copper and lysine are involved in elastin synthesis.
Six hundred Large Wliite male poults were started and grown on corn-soy
diets with 4 treatments:

added copper.

high and low levels of protein, with and without

At 15 weeks the flock size was reduced to 4 pens of 30 poults

each which were continued on the original treatments to 24 weeks of age.

The high protein series started at 30% protein and was reduced to 14%
in 7 diet changes.

The low protein series started at 23% protein and was

stepped down to 12% in 6 diet changes.
series to obtain recommended levels.

Lysine was added to the low protein
The copper content of the diets, before

supplementation, ranged from 9 to 13 ppm.

Sufficient copper was added to

half of each series of diets to provide 120 ppm copper.

Both treatments, copper and protein, produced significant effects on

growth.

At 15 weeks, the high protein, and high copper treatments equally

increased gains by .6 kg/bird.

At 24 weeks, gains were increased .6 kg by

high protein, and 1 kg by the high copper treatments.

^Instructor
2

Professor and Leader, Poultry Research and Extension
-
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Feed conversion was

not influenced by levels of protein, and only slightly improved by the high
copper treatment.

Based on prices current at the time of the experiment, the ingredient
costs of the 30% starter was $101 per ton, and the 23% starter was $85. At

15 weeks of age, the 19% grower cost $75, and the 16% grower $65 per ton.

The costs of the finishing diets, 14% and 12%, were the same, $55, mainly
due to the cost of the extra lysine and methionine used in the low protein
diets.

All of the poults that died during the experiment were autopsied to
determine cause of death.

At the time of slaughter, arteries were removed

and analysed for elastin content.

The highest number of aortic ruptures

and lowest elastin contents were associated with the high protein treatments.
The lowest number of ruptures and the highest elastin content of the arteries
was associated with the low protein treatment.

The effects of the added

copper on elastin content was less pronounced than the effects of protein
levels.

-
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IODINE TO SUPPRESS OVULATION

C. E. Holmquist^ and C. W. Carlson^
Additions of iodine to egg production diets have been used experimently

to delay sexual maturity in pullets.

A low energy 14% crude protein grower

diet with 0, 2,500, 5,000, and 10,000 ppm iodine added in the form of potas

sium iodide was fed to replicate pens of pullets on litter and replicate
groups of pullets in multiple hen cages.

All pullets had been grown under

nine hours of light per day from eight weeks until the start of the experimental
period, at which time day length was increased to twelve hours.
treatments were started at 17, 18, and 19 weeks of age.
on treatment for four weeks.

The dietary

All pullets were

They were changed to a 16% crude protein layer

diet after the four week treatment period.

Groups of pullets receiving the high level of iodine consumed significantly
less feed during the treatment period.

delaying sexual maturity, (Table 1).

This level of iodine was effective in

Fertility and hatchability were adversely

affected by the two highest iodine levels.
evident over several months, (Table 1).

These differences remained

The amount of iodine excreted into

the egg was unacceptably high for several weeks following the treatment period,
(Table 2).

Experimental work this year will involve supplementation with 10,000
ppm iodine.

A hormone-type drug will also be tested at various levels for

its effectiveness in retarding ovulation in twenty-week-old pullets.

^Poultry Fam Superintendent
2

Professor and Leader, Poultry Research and Extension

-
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TABLE 1.

HEN-DAY PRODUCTION AND HATCHABILITY OF ALL EGGS

SET FROM HENS FED VARIOUS LEVELS OF IODINE
ppm iodine

Age in Weeks

0

26

30

34

42

48

2,500

5,000

12.3*
67.6**

9.6
57.4

8.7

5.9

55.7

22.2

67.8

68.4

65.7

77.5

76.1

68.9

63.7
60.7

79.1
83.6

79.8
81.4

69.7

78.2

72.3

53.8

75.7
62.5

76.3
81.4

71.4
57.8

44.9

72.6
85.2

74.1
86.6

72.0

70.3

77.5

68.0

10,000

74.6

^Percent production.
**Percent hatchability.

TABLE 2.

PROTEIN BOUND IODINE IN POOLED EGG ALBUMEN SAMPLES

Weeks after withdrawing experimental diet
Diet

Control

3
1.7*

5

7

1.4

1.3

2,500 ppm iodine

28.2

3.5

13.4

5,000 ppm iodine

28.6

12.3

18.0

10,000 ppm iodine

46.0

19.4

24.0

*Amount of iodine in microgram percent.
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AMINO ACID AND PROTEIN REQUIREMENTS
OF LAYERS
1 1

E. J. Novacek , R. D. Muller

and C. W. Carlson

2

Studies on this problem have taken two approaches, one using a 9.4%
protein basal diet supplemented with 0.19% lysine, 0.25% DL-methionine and
0.04% DL-tryptophane and the other comparing a 14% protein plus methionine
diet with a typical 16% protein diet.

The 9.4% protein diet was obtained by diluting a typical corn-soybean

16% protein diet with glucose.

When supplemented with the amino acids, this

diet had supported about 60% hen-day egg production over a 9-month period.
Further improvements had not been obtained with single or combined supplements
of other essential amino acids designed to supply 125% of the requirements
whereas responses were obtained from 3% protein equivalent from fish meal,

wheat, com, barley and soybean meal.
DeKalb 131 pullets, two to an 8 inch cage, were used in the study here

described.

Using a factorial experimental design, which permits the deter

mination of the effects of supplementation of individual amino acids even
when given in combinations, no indications of responses were obtained from

0.05% more lysine or methionine or from the addition of 0.1% inositol to
the 9.4% protein diet.

The basal diet had contained lysine, methionine and

tryptophane at 125% of the requirements.

When the data were considered as

factorial effects, only valine and the combination of valine and inositol

^Former Graduate Assistants, Station Biochemistry and Animal Science,
respectively
2

Professor and Leader, Poultry Research and Extension
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resulted In a numerical improvement in production.

Analyses for lipids in

blood and liver showed wide individual variation and no relationship could
be detected for the effects of dietary treatment.

Similar variations were

observed for hens on 16% protein diets and one could not conclude that protein
level, amino acid treatment or inositol supplementation had any effect on
incidence of fatty livers in this work.

A further study involving threonine supplementation of this 9.4% protein
diet is in progress.

For this work DeKalb 151 pullets were used.

The results of four year's work in the old facilities had shown that a

14% protein diet with 0.05% or 0.10% methionine supported egg production
equal to or better than that obtained with a 16% protein diet with or without

methionine additions.

In two year's work with the new facilities, no produc

tion differences were observed for hens in floor pens for the two types of
diets.

However, production was poor because of the slat floor conditions

(see Plumart et

, this monograph) and so it was not really a fair comparison.

For the two month period that hens were on litter floor with each diet being
fed to 140 hens in each of the three sections of the environmental house

(1 sq. ft./bird), production averaged 64.2% for each diet.
However, for the hens in cages, the two years results differed.

and other conditions were as identical as possible.

The diets

However, the DeKalb

131 strain was used the first year and the 151 strain the second year.

Each

diet was fed to layers in 3 replicates of 6 cages per replicate with 4 birds

in each 16 inch cage.

For an eight-month period of the first year, egg produc

tion averaged 70.4% for the hens on the 16% protein diet versus 59.6% for

the hens on the 14% protein diet plus methionine, a highly significant dif
ference.

However, for a four-month period of the second year, egg production

averaged 66.0% for the 14% protein plus methionine diet and 65.4% for the 16%

- 20 -

protein diet.

No differences in either study were noted for feed efficiency,

egg weight, shell thickness, Haugh unit valve, liveability or body weight
maintenance.

Is it possible that the 131 strain has a greater requirement for protein
than the 151 strain?

This suggests that further studies on protein requirements

with various stocks are in order.

-
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FLOCK RECORD SUMMARY

Phillip E. Plumart^
A computerized flock record keeping system has been developed at State
University to assist poultry producers to study their operation from a business

standpoint.

From records submitted monthly from about 55 flocks, a report is

computed and published monthly presenting for each flock the type of data as

shown in Table 1.

The records of those flocks completing their laying cycle

during the calendar years of 1968, 1969 and through July of 1970 are summarized
in this Table.

During this Ih. year period, it may be noted that the average laying cycle
increased from 12.96 to 14.01 months, the hens housed increased from 5,869 to

7,042 and the percent depletion increased from 1.03 to 1.21.

The percent hen

day and hen housed production dropped slightly, from 65.1 to 63.6 and from 60.6
to 58.2, respectively, whereas the eggs per hen on a hen day and hen housed

basis rose from 258.9 to 273.5 and from 241.6 to 250.4, respectively.
The percentage of eggs sold as Grade A large dropped slightly from 68.80
to 65.24, whereas the total eggs sold as Grade A remained stable at about
87%.

Due to a great change in egg prices, the average income per dozen eggs

sold rose from 25.49 cents for those closing in 1968 to 34.72 cents for those
flocks closing in 1970, whereas the feed cost per dozen slightly fluctuated
around 14.1 cents.

Therefore, the average income per hen housed over feed

cost rose from $2.17 for those closing in 1968 to $4.16 for those closing in

1970.

The average gross income similarly rose from $29,617 per flock closing

in 1968 to $50,041 for those closing in 1970.

^Assistant Professor and Extension Poultryman
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TABLE 1.

SOUTH DAKOTA LAYING FLOCK RECORD PROGRAM SUMMARY,

AVERAGES FOR FLOCKS CLOSED DURING 1968, 1969, 1970.
PCT.

DAYS

NO.

FROM

HENS

20

HOUSED

WKS.

(HH)

5,869

LBS.

EGGS

DAY

PER

PCT.

PER

FEED

PCT.

PROD

HEN

HH

HEN

PER

DEPL.

(HD)

PROD.

(HH)

DOZ.

60.6

241.6

4.41

59.4

247.6

4.43

58.2

250.4

4.39

25 Flocks

394

EGGS

HEN

OF

13.4

(HD)
During 1968

65.1

258.9

40 Flocks During 1969

5,990

415

268.2

64.4

15.3

25 Flocks Thru July 1970

7,042

426

63.6

16.9

273.5

PCT.
PCT.
A

LG.

PCT.
A
MED.

AVG.

FEED

INCOME

FEED

GROSS

INCOME

COST

PER HH

COST

INCOME

PER

OVER

PER

DOZEN

FEED

TON

TOTAL

PER DZ.

A

GRADE

SOLD

SM.

A

PCT.

(CENTS)

(CENTS) COST($)

FOR
PERIOD

($)

($)

2.17

64.58

29,617

3.33

63.78

37,493

4.16

64.05

50,041

25 Flocks During 1968
68.80

15.79

2.46

87.05

25.49

14.23

40 Flocks During 1969
65.35

18.06

3.07

86.48

30.91

14.14

25 Flocks Thru July 1970
65.24

18.57

3.17

86.99

34.72

-

23 -

14.07

South Dakota State University
Brookings, South Dakota
Department of Animal Science
Poultry Section

A.S. Series 70-12

HOUSING SURVEY SUMMARY

Phillip E. Plumart^
A poultry housing information questionnaire was mailed to 280 poultry

producers.

One hundred and forty-five of the questionnaires were received

for a 52% return.

Of these, 25 were no longer in the poultry business

thereby providing 120 valid returns.
A preliminary analysis of these data revealed the following points of
information.

Forty-six of the houses reported upon were built prior to 1960,

whereas 74 or 62% were built during the 1960's.

Thirty-four or 28% of these

houses had a capacity of over 5,000 hens, 27% between 2-5,000 hens, 25% from
1-2,000 hens and only 14% under 1,000 hens.

The average capacity was 3,679

hens with the smallest house holding 200 and the largest 12,600 hens.

The

newer houses built in the 1960's have an average capacity of 4,941.
A wide variety of house types was represented in this survey with 40 or
33% being a cage type house and 26 or 22% being litter type, 16 or 13% being
slats and the remainder being various combinations of litter, slats and wire.
In the cage houses, the cages averaged 14 inches in width and 16 inches in
length with 4.02 birds per cage.

Fifty percent of the cages were full stair

step, 27.5% double deck, 12.5% triple deck, and 5% each for single deck and
modified stair-step.

Sixty-five percent of the birds surveyed were in cages.

Watering systems included 35 houses with open-end troughs, 25 with closed-

end troughs and 20 with cups.

Only thirty-one percent of these systems were

timed.

^Assistant Professor and Extension Poultryman
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Only 8% of the ventilation systems were manually operated.

The automated

systems had an average of four fans averaging 27 inches and delivering 8 cubic
feet of air per minute.

There was no consistency in the location of the fans

or in the use of nine major brands.

The lighting systems appeared to consist of three lines containing twentyfour 50 watt bulbs.
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